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(54) EXHAUST GAS PURIFYING CATALYST OF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
exhaust gas purifying catalyst such as 
preliminary catalyst capable of rapidly being 
activated in the case when a harmful material in 
the exhaust gas discharged at the time of 
starting an internal combustion engine is 
purified and to provide an exhaust gas purifying 
method using the catalyst. 
SOLUTION: In the catalyst, water holding ability 
is reduced by executing a treatment increasing 
hydrophobic property and/or the treatment 
reducing a volume of narrow pore to which 
water is absorbed to a catalyst ingredient of the 
exhaust gas purifying catalyst consisting 
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essentially of a catalyst base body and a porous 
carrier and the exhaust gas purification is 
executed by using this catalyst. There is the 
catalyst using MgO, AI203, Ti02, Si02, SiC as 
the material increasing the hydrophobic 
property, and there is the catalyst reducing the 

volume of the narrow pore with rare earth metal oxide such as MgO, AI203, Ti02, Si02, 
SiC, Ce02 and La203, an alkali metal oxide such as SrO and BaO and its salt, a transition 
metal oxide such as Cr203, Mn02, Fe203 or salt and their mixture and composite material. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]An internal combustion engine exhaust gas purifying catalyst performing water 
retention capacity reduction processing. 

[Claim 2]A catalyst of claim 2 which reduced water retention capacity by reducing capacity 
of fine pores by which processing and/or water which improve the hydrophobicity of a 
catalyst component which makes a catalyst substrate and a porous carrier a subject are 
held. 

[Claim 3]A catalyst of claim 2 which reduced water retention capacity by covering the 
surface with a hydrophobic high material for processed. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DETAILED) DESCBOTTEOM 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the exhaust gas cleaning catalyst of an 

internal-combustion engine. 

[0002] 

[Description of the Prior Art]The carbon monoxide (following CO), hydrocarbon (following 
HC), and nitrogen oxides (henceforth, NO) which are contained in the exhaust gas 
discharged from internal-combustion engines, such as a car, bring the problem of blocking 
growth of vegetation besides ****** for an adverse effect to a human body as an air 
pollution substance. Then, from before, great efforts are paid to these discharge reduction, 
technical development is furthered from both sides of the method of reducing a generated 
amount through improvement of the structure of an internal-combustion engine, burning 
conditions, etc., and the post treatment method which purifies with a catalyst etc. the 
exhaust gas discharged from the internal-combustion engine, and the steady result is got. 
Continued efforts are continued aiming at clean-izing of much more exhaust gas. This 
invention relates to the exhaust gas purifying method using a catalyst and this suitable for 
purification of detrimental constituents, such as carbon monoxide discharged especially 
immediately after internal-combustion engine starting, hydrocarbon, and nitrogen oxides, in 
relation to the emission-gas-purification art of these series. 

[0003]Conventionally, especially a catalyst method is applied to purification of the gasoline 
engine exhaust gas of a car, and is functioning on the emission gas purification of an 
internal-combustion engine effectively. Generally, this method leads exhaust gas to the 
catalyst (under floor catalyst) provided in the under floor of the car, oxidizes CO and HC in 
an operation of a catalyst, and detoxicates these ingredients by returning NO. However, the 
function of a catalyst cannot fully be pulled out until the temperature beyond a 
predetermined value is required for a catalyst to function effectively and a catalyst reaches 
this temperature at the time of engine start. Then, in order to pull out the function of a 
catalyst promptly, the method (since it is called previous announcement intermediation to 
an under floor catalyst or is placed near the exhaust manifold, called a manifold catalyst.) 
of putting a catalyst on the position near [ under floor ] an engine is proposed. By this 
method, a heating rate can perform effectively emission gas purification at the time of 
starting from an under floor catalyst early clearly compared with an under floor catalyst. 
However, development of the still more effective art instead of the Almighty is desired to 
this method and the emission control tightened up every year. Then, the method ******** 
electrocatalysis method (for example, JP,53-95417,A) for supporting a catalyst component 
to conductive materials, such as a stainless steel plate, energizing to this as a method of 
heating previous announcement intermediation quickly, and heating a catalyst is proposed. 
Although this method fully holds the function to activate previous announcement 
intermediation quickly, power consumption becomes large and there is a field which lacks in 
practicality. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention was made in view of the problem 
of the method of these former, and in purifying the toxic substance in the exhaust gas 
discharged at the time of internal-combustion engine starting, it provides exhaust gas 
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cleaning catalysts, such as previous announcement intermediation which can be activated 

quickly, and the exhaust gas purifying method using this. 

[0005] 

[Means for Solving the Problem]The purpose of this invention can be attained by the 
following all directions methods. 

[0006]this invention person found out water contained in a catalyst as a result of adding 
examination variously about a temperature rise process of a catalyst at the time of engine 
start delaying temperature up of a catalyst remarkably. When a catalyst contains water, a 
lot of [ evaporating water for carrying out temperature up of the catalyst temperature as a 
matter of course up to 250 to 300 ** which is the operating temperature / that it is 
required and ] latent heat of vaporization is needed. It is clear that catalyst temperature did 
not rise with a fixed tendency when catalyst temperature of a catalyst temperature rise 
process was observed, but temperature up has stagnated at about 100 **, and 
temperature up is delayed with the latent heat of vaporization of water as a result. The 
origin of water can be classified into two sorts below a profile. A kind is water absorbed at 
the time of an engine shutdown. It is cooled soon, a steam in exhaust gas which remained 
in an exhaust duct at the time of an engine shutdown serves as water, and the part is 
absorbed by catalyst. A kind is already water absorbed at the time of engine start. An 
exhaust duct of ordinary temperature is contacted, it is cooled, and moisture solidifies 
exhaust gas discharged immediately after engine start, and it serves as a drop. This drop 
rides on emission, it flows back, a catalyst is reached, and a part is absorbed. Although 
temperature rises from a direction with an exhaust duct near an engine, a condensation 
belt of water keeps away from an engine and a catalyst is soon reached with the passage of 
time, absorption to a catalyst of a produced liquid drop is continued also in the meantime. 
Quantitatively, there is much quantity of water absorbed at the time of this engine start. 
[0007]There is the greatest feature of this invention in performing processing which 
reduces water retention capacity of a catalyst to a catalyst, reducing quantity of heat 
consumed as the latent heat of vaporization, and urging prompt temperature up. 
[0008]A catalyst supports a catalyst component on a base for keeping a catalyst general in 
shape of having been suitable for purification of exhaust gas, and purification of exhaust 
gas is presented with it. A catalyst component is supported on a heat-resistant porous 
carrier for distributing a catalytic activity ingredient highly, improving activity, and 
improving thermal stability simultaneously. 

[0009]In a monolithic catalyst by which a catalyst substrate is used abundantly at an 
automotive catalyst, what is called a honeycomb shape base that has many penetrating 
passages (cell) per unit sectional area made from cozy ERAITO (2aluminum 2 0 3 , 5Si0 2 , and 

2MgO) is used abundantly. Application of aluminum titanate or zircon system material is 
also possible. In the case of a honeycomb in which the water absorption characteristic of a 
honeycomb base made from cozy ERAITO has a square cell 400 per square inch (400 cells / 
in 2 ), relative bulk density is about a little less than 450 g/L, and can hold about 90 g of 
water. Quantity of heat of 219k joule is needed for evaporation of the water 90g. 
[0010]By a catalyst component, a heat-resistant porous carrier occupies the great portion 
of the weight or volume. Therefore, a heat-resistant porous carrier governs the amount of 
water maintenance of a catalyst component. Silica, titanias and zirconia by which various 
alumina is used abundantly, or these multiple oxides are also applied to a heat-resistant 
porous carrier, if a porous carrier made from alumina is made into an example — alumina 
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support - per [ catalyst substrate 1L / 150 ] — usually is supported about g « water 
absorption of alumina support - 50Wt% ~ since it is order, the catalyst 1L can absorb 
around 75g of water. This quantity is a quantity which matches in the case of a catalyst 
substrate. 

[0011]Therefore, in speeding up a heating rate of a catalyst, it is effective to reduce a base 
of a catalyst and water retention capacity of a catalytic activity ingredient. 
[0012]This invention performs processing which makes either [ at least ] a base of a 
catalyst, or a catalytic activity ingredient reduce water retention capacity. 
[0013]Reducing water retention capacity of a catalyst can be attained by improving the 
hydrophobicity of a catalyst component which makes a catalyst substrate and a porous 
carrier a subject. It can attain also by reducing capacity of fine pores by which water is 
held. 

[0014]This invention reduces capacity of fine pores by which processing and/or water which 
improve the hydrophobicity of a catalyst component which makes a catalyst substrate and a 
porous carrier a subject are held. 

[0015]Processing which improves hydrophobicity can be attained by covering the surface 
with a hydrophobic high material from a processing object. SiC, Si0 2 , Ti0 2 , and 

aluminum 2 0 3 , MgO, etc. are applicable as coating which has the heat resistance which is in 

agreement with the purpose of this invention. Although such hydrophobicity changes with a 
crystal structure, specific surface area, heat treatment temperature, etc., it is order given in 
a profile. Therefore, water retention capacity can be reduced by choosing a hydrophobic 
high material from these more to a catalyst substrate and each porous carrier. 
[0016]As a method of covering the surface with a hydrophobic high material, a method of 
supporting from solution or a nonaqueous solution as the modification and a method of 
covering from the gaseous phase are applicable. A method of immersing [ with which 
immerses and it is impregnated ] and spraying a solution which contains covering material 
or its precursor as a method of covering from the liquid phase, and a method of adding an 
immersion postprecipitation Mr. agent to a precursor solution, and depositing an active 
principle on a carrier are applicable. In a method of covering from the gaseous phase, or it 
deposits material with high steam pressure from the gaseous phase, a method of making 
decomposition etc. react and depositing by the gaseous phase, is applicable. It cannot be 
overemphasized that desiccation, calcination, and washing are performed if needed. 
[0017]About processing which reduces capacity of fine pores which have water absorption 
ability, it can attain by filling heat-resistant material in fine pores. Material which is in 
agreement with the purpose of this invention is added to material which improves 
hydrophobicity, Transition metal oxides, such as alkali metal oxide [, such as rare earth 
metal oxides, such as Ce0 2 and La 2 0 3 , SrO, and BaO, ], Cr 2 0 3 , Mn0 2 , and Fe 2 0 3 , etc. are 

applicable. In the case of this method, a method which fills especially fine pores from the 
liquid phase, or has stopped a fine-pores entrance enough and carries out it is effective, 
and the impregnating method and dip coating can carry out suitably. 
[0018]A base using other materials, such as metal, is also applicable, without limiting a 
base of a catalyst in this invention to ceramics, such as cordierite. Processing which reduces 
water retention capacity in the case of a base constituted with a metallic material performs 
a heat-resistant porous carrier to a main subject. Catalyst shape of this invention is not 
limited to honeycomb shape of a monolith type, and can be suitably applied to other shape, 

file:////Gaikoku/scan/ttll^<9iSttl&/WA-0794US IDS/JP-A-H 10-225642.htm (5/27) [2008/01/31 14:53:18] 



JP-A-H 10-225642 



such as a pellet type. 

[0019]One embodiment of this invention is shown in drawing 1 . The previous 
announcement intermediation 3 by this invention is formed near the engine of the exhaust 
gas channel 2 of the engine 1 by drawing 1 , and the main catalyst 4 is established in the 
style of after that. In this mode, while temperature up of the previous announcement 
intermediation 3 is promptly carried out after engine start and it begins emission gas 
purification, temperature up of the main catalyst can be carried out with the reaction fever. 
As a result, a catalyst can be promptly operated after engine start and exhaust gas can be 
purified effectively. When a main catalyst is also a catalyst of a method of this invention, 
temperature up of a main catalyst is further brought forward, and can purify exhaust gas 
still more effectively. 

[0020]Other examples of this invention are shown in drawing 2 . The catalyst 5 by this 
invention is established directly under [ engine ] the exhaust gas channel 2 of the engine 1 
by drawing 2. the previous announcement intermediation 3 is formed in the style of after 
that, and the main catalyst 4 is further established in the style of after that. In this 
example, while temperature up of the engine directly under catalyst 5 is promptly carried 
out after engine start and it begins emission gas purification, temperature up of previous 
announcement intermediation, then the main catalyst can be carried out with the reaction 
fever. As a result, all the catalysts can be promptly operated after engine start, and exhaust 
gas can be purified effectively. When previous announcement intermediation and a main 
catalyst are also catalysts of a method of this invention, temperature up of a main catalyst 
is further brought forward, and can purify exhaust gas still more effectively. 
[0021]An example of further others of this invention is shown in drawing 3 . This example is 
a modification of an example of the above-shown shown in drawing 1 . The previous 
announcement intermediation 3 by this invention is formed near the engine of the exhaust 
gas channel 2 of the engine 1 by drawing 3. and the main catalyst 4 is established in the 
style of after that. An air supply means is established upstream of previous announcement 
intermediation. In this example, as a result of raising the rate of combustion in the previous 
announcement intermediation 3 by adding air to exhaust gas, temperature up of the 
previous announcement intermediation 3 and the main catalyst 4 can be carried out quickly. 
[0022]In this invention, within the limits of the thought, further various kinds of 
modification occurs and these also belong under the category of this invention. 
[0023] 

[Embodiment of the Invention]A concrete example is given below and this invention is 
explained in detail. 

[0024]The following catalyst group which reduced water retention capacity was prepared 
by heightening water retention capacity with the catalyst which uses the honeycomb base 
made from ceramics, and improving hydrophobicity by Si0 2 . 

[0025]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 1> catalyst substrate and a porous carrier was prepared in the following 
procedures. 

[0026]The capacity 1L, number of cells 400 cell / in 2 , 0.15 mm of cell wall thickness, and 
the honeycomb base made from cordierite of 78% of hole density, After gamma-alumina 
powder 100 weight section, boehmite 20 weight section, water 150 weight section, and the 
70wt% nitric acid 7 weight section were immersed in the coating fluid mixed and prepared, 
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it pulled up promptly. It dried, after carrying out the blowing air of the liquid blockaded in 
the cell and removing it, and it calcinated at 450 ** continuously for 1 hour. This operation 
was repeated and the alumina coating honeycomb base with an alumina coating amount of 
150 g/L was obtained. 

[0027]an alumina coating honeycomb base ~ silica -- it was immersed in sol (solids 
concentration 20wt%; snow textile N made from Nissan Chemicals (trade name)), and 
pulled up. After carrying out the blowing air of the excessive silica sol solution which made 
cell fine pores blockade and removing it, lh was calcinated at desiccation and 600 more **. 
53 g/L-honeycomb covering of the repetition SiO z was twice carried out for the above 

operation. 

[0028]The Si0 2 covering alumina coating honeycomb base was immersed in nitric acid Ce 

solution, and was pulled up, after carrying out the blowing air of the liquid blockaded in the 
cell and removing it, it dried, and 2h was continuously calcinated at 600 **, and Ce was 
supported. Similarly, Pt, Pd, and Mg ** were supported using a dinitrodiammine Pt nitric 
acid solution, nitric acid Pd solution, and magnesium nitrate solution. 
[0029]The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/53SiO 2 -150aluminum 2 C>3 / 

base was acquired above. Here, the catalytic activity ingredient was written and the 
notation (Mg [ Mg ] is written although Mg is considered to exist as MgO), a heat-resistant 
porous carrier, and water maintenance ability reduction material were written as a metallic 
oxide by the symbol of element irrespective of the chemical form voice in the inside of a 
catalyst. The numerical value in front of the symbol of element or a molecular formula 
writes the holding amount in each notation configurations per g/L-honeycomb. It is shown 
that the ingredient by which the following was carried out from slash/was supported after 
the ingredient by which the account of the right was carried out from /. Hereafter, a 
catalyst presentation is expressed as this method. It may be written as the holding amount 
g/L-honeycomb of each ingredient. Especially about a base, metal bases may be described 
as M base, and it may distinguish from the base made from ceramics. 
[0030]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 2> catalyst substrate and a porous carrier by improving hydrophobicity 
by Si0 2 was prepared in the following procedures. 

[0031]The honeycomb base of Example 1 and the specification was coated with alumina by 
Example 1 and the method, and the alumina coating honeycomb base with an alumina 
coating amount of 150 g/L was obtained. 

[0032]Ce, Pt, Pd, and Mg were supported with the method same to an alumina coating 
honeycomb base as Example 1. 

[0033]SiO 2 was too covered with Example 1 and the method for the honeycomb shape 
catalyst acquired above. The honeycomb shape catalyst of ** 55Si0 2 /2Mg-2.7Pt-6Pd-35Ce- 
150aluminum 2 O 3 / base was acquired to a series of operations. 

[0034]The catalyst which reduced the water retention capacity of the < example catalyst 3> 
honeycomb base by improving hydrophobicity by Si0 2 was prepared in the following 

procedures. 

[0035]The honeycomb base of Example 1 and the specification was immersed in the silica 
sol solution, and it pulled up, after making liquid fully permeate until air bubbles stop 
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having been generated. After carrying out the blowing air of the excessive silica sol solution 
which made cell fine pores blockade and removing it, it dried, and lh was continuously 
calcinated at 600 **. The catalyst substrate which carried out 29 g/L-honeycomb covering 
of the repetition Si0 2 for the above operation twice was obtained. Alumina was coated with 

Example 1 and the method, and 150 g/L of alumina was coated. Ce, Pt, Pd, and Mg were 
supported with the method same to this alumina coating honeycomb base as Example 1. 
[0036]The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /29SiO2 / 

base was acquired by a series of operations. 

[0037]The catalyst which reduced the water retention capacity of the <example catalyst 4> 
porous carrier by improving hydrophobicity by Si0 2 was prepared in the following 

procedures. 

[0038]The silica sol solution was added to gamma-alumina powder, wet kneading was 
carried out, and it was considered as paste state. After calcinating this at desiccation, then 
450 **, the ball mill ground and mean particle diameter was 20micro or less, the above -- 
Si0 2 -- 16wt% -- the included gamma-alumina was obtained. Then, the alumina coating 

honeycomb base was obtained by the same method as the example catalyst 1. Ce, Pt, Pd, 
and Mg were supported with the method same to an alumina coating honeycomb base as 
Example 1. 

[0039]The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- (45SiO 2 -150aluminum 2 O 3 ) / 

base was acquired by a series of operations. Having combined the inside of () mutually by 
the wet **** method here is shown. 

[0040]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 5> catalyst substrate and a porous carrier by Si0 2 was prepared in the 

following procedures. 

[0041]By the example catalyst 3 and the method, the honeycomb base which reduced 
water retention capacity by Si0 2 was obtained. Si0 2 content alumina was obtained by the 

example catalyst 4 and the method. The honeycomb base was coated with Si0 2 content 

alumina by the example catalyst 1 and the method, and Ce, Pt, Pd, and Mg were further 
supported with Example 1 and the method. 

[0042]The honeycomb shape catalyst of -2.7Pt-6Pd-35Ce- (24SiO 2 -150aluminum 2 O 3 ) / 
53Si0 2 base was acquired 2 Mg by a series of operations. 

[0043]The following catalyst group which uses aluminum 2 0 3 instead of Si0 2 as a material 

which improves the hydrophobicity in the example catalyst 1-5, and reduces water retention 
capacity was prepared. 

[0044]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 6> catalyst substrate and a porous carrier by aluminum 2 0 3 . 

[0045]the silica in the example catalyst 1 ~ sol ~ instead of -- alumina sol (solids 
concentration 20wt%; alumina sol 520 (trade name) made from Nissan Chemicals) — using 
it. The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/53aluminum 2 0 3 - 

150aluminum 2 O 3 / base was acquired. 

[0046]The catalyst which reduced the water retention capacity of the both sides of the 
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<example catalyst 7> catalyst substrate and a porous carrier by aluminum 2 0 3 . 

[0047]the silica in the example catalyst 2 -- sol ~ instead of - alumina sol -- using it — 
55aluminum 2 0 3 / 2Mg-2.7 - the honeycomb shape catalyst of Pt-6Pd-35Ce- 

150aluminum 2 O 3 / base was acquired. 

[0048]The catalyst which reduced the water retention capacity of the <example catalyst 8> 
honeycomb base by aluminum 2 0 3 . 

[0049]the silica in the example catalyst 3 -- sol ~ instead of — alumina sol — using it ~ 2Mg- 
2.7Pt-6Pd-35 -- the honeycomb shape catalyst of Ce-150aluminum 2 O 3 /29aluminum 2 O 3 / 

base was acquired. 

[0050]The catalyst which reduced the water retention capacity of the <example catalyst 9> 
porous carrier by Si0 2 . 

[0051]the silica in the example catalyst 4 -- sol — instead of — alumina sol — using it — 2Mg- 
2.7Pt-6Pd-35Ce- (24aluminum 2 O 3 -150aluminum 2 O 3 ) / base -- the honeycomb shape 

catalyst was acquired. 

[0052]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 10> catalyst substrate and a porous carrier by Si0 2 . 

[0053]the silica in the example catalyst 5 -- sol -- instead of - alumina sol ~ using it -- 2Mg- 
the honeycomb shape catalyst of -6Pd-35Ce- (24aluminum 2 O 3 -150aluminum 2 O 3 ) / 

53aluminum 2 0 3 / base was acquired 2.7 Pt. 

[0054]The following catalyst group which uses Ti0 2 instead of Si0 2 as a material which 

improves the hydrophobicity in the example catalyst 1-5, and reduces water retention 
capacity was prepared. 

[0055]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 11> catalyst substrate and a porous carrier by Ti0 2 . 

[0056]the silica in the example catalyst 1 ~ sol - instead of - a titania ~ using sol (solids 
concentration about 30 wt(s)%; the titania by Ishihara Sangyo Kaisha, Ltd. sol diluting TST- 
01 solids concentration adjustment), [ prepare and ] The honeycomb shape catalyst of 2Mg- 
2.7Pt-6Pd-35Ce/53TiO 2 -150aluminum 2 O 3 / base was acquired. 

[0057]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 12> catalyst substrate and a porous carrier by Ti0 2 . 

[0058]the silica in the example catalyst 2 - sol -- instead of -- a titania ~ the honeycomb 
shape catalyst of 55TiO 2 /2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 / base was acquired using 

sol. 

[0059]The catalyst which reduced the water retention capacity of the <example catalyst 
13 > honeycomb base by TiO z . 

[0060]the silica in the example catalyst 3 -- sol ~ instead of -- a titania -- the honeycomb 
shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /29TiO 2 / base was acquired using 

sol. 

[0061]The catalyst which reduced the water retention capacity of the <example catalyst 
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14 > porous carrier by Ti0 2 . 

[0062]the silica in the example catalyst 4 -- sol -- instead of - a titania - the honeycomb 
shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- (24TiO2-150aluminum 2 O 3 ) / base was acquired 

using sol. 

[0063]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 15> catalyst substrate and a porous carrier by Ti0 2 . 

[0064]the silica in the example catalyst 5 -- sol -- instead of -- a titania -- the honeycomb 
shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-(24TiO2-150aluminum 2 O 3 )/53TiO2 / base was 

acquired using sol. 

[0065]The following catalyst group which uses SiC instead of Si0 2 as a material which 

improves the hydrophobicity in the example catalyst 1-2, and reduces water retention 
capacity was prepared. 

[0066]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 16> catalyst substrate and a porous carrier by SiC. 
[0067]the silica in the example catalyst 1 -- sol -- instead of -- silica -- the liquid (SiC 20wt 
% and SiO 2 10wt%) which made sol distribute SiC impalpable powder, [ use and ] The 

honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/(50SiC-25SiO 2 )-150aluminum 2 O 3 / base 
was acquired. 

[0068]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 17 > catalyst substrate and a porous carrier by SiC. 
[0069]the silica in the example catalyst 2 - sol -- instead of -- SiC impalpable powder ~ 
distributing -- having made -- liquid (SiC20wt% and SiO 2 10wt%) - using it. The 

honeycomb shape catalyst of (50SiC-25SiO 2 )/2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 / base 
was acquired. 

[0070]The following catalyst group which reduced pore volume by Si0 2 etc. and reduced 
water retention capacity was prepared. 

[0071]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 18> catalyst substrate and a porous carrier by Si0 2 , and reduced water retention 

capacity. 

[0072]By the example catalyst 1 and the method, the alumina coating honeycomb base 
with an alumina coating amount of 150 g/L was obtained. Si0 2 was too added with the 

example catalyst 1, the method, and material to the alumina coating honeycomb base, 
namely, an alumina coating honeycomb base -- silica ~ after being immersed in sol, lh was 
calcinated at desiccation and 600 more **, and Si0 2 was added. The above operation was 

repeated and 290 g/L-honeycomb addition of the Si0 2 was carried out. Ce, Pt, Pd, and Mg 

were supported with Example 1 and the method to the honeycomb base. 

[0073]The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/290SiO 2 -150aluminum 2 O 3 / 

base was acquired above. 

[0074]The catalyst which reduced the water retention capacity of the <example catalyst 
19> honeycomb base by Si0 2 . 
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[0075]SiO 2 was added to the honeycomb base with Example 3, the method, and material. 

namely, a honeycomb base -- silica -- after being immersed in sol, it dried, and lh was 
continuously calcinated at 600 **, and Si0 2 was added. The catalyst substrate which 

repeated the above operation and covered 160 g/L of Si0 2 was obtained. 

[0076]The base was coated with alumina by Example 1 and the method, and 150 g/L of 
alumina was coated. Ce, Pt, Pd, and Mg were supported with the method same to an 
alumina coating honeycomb base as Example 1. 

[0077]The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /160SiO2 / 
base was acquired by a series of operations. 

[0078]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 20> catalyst substrate and a porous carrier by aluminum 2 0 3 , and reduced water 

retention capacity. 

[0079]the silica of the example catalyst 18 - it replaced with sol, alumina sol was used, and 
the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/480aluminum 2 O 3 -150aluminum 2 O 3 / 

base was acquired. 

[0080]The catalyst which reduced the pore volume of the <example catalyst 21> 
honeycomb base by aluminum 2 0 3 , and reduced water retention capacity. 

[0081]the silica of the example catalyst 19 ~ it replaced with sol, alumina sol was used, and 
the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /260aluminum 2 O 3 / 

base was acquired. 

[0082]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 22> catalyst substrate and a porous carrier by Ti0 2 , and reduced water retention 

capacity. 

[0083]the silica of the example catalyst 18 — replacing with sol ~ a titania - sol was used 
and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/550TiO 2 -150aluminum 2 O 3 / 

base was acquired. 

[0084]The catalyst which reduced the pore volume of the <example catalyst 23> 
honeycomb base by Ti0 2 , and reduced water retention capacity. 

[0085]the silica of the example catalyst 19 — replacing with sol — a titania ~ sol was used 
and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /300TiO 2 / 

base was acquired. 

[0086]The following catalyst group which reduced pore volume with the rare earth metal 
oxide, and reduced water retention capacity was prepared. 

[0087]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 24> catalyst substrate and a porous carrier by Ce0 2 , and reduced water retention 

capacity. 

[0088]the silica of the example catalyst 18 ~ it replaced with sol, cerium nitrate solution 
was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/475Ce0 2 - 

150aluminum 2 O 3 / base was acquired. 

[0089]The catalyst which reduced the pore volume of the < example catalyst 25> 
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honeycomb base by Ce0 2 , and reduced water retention capacity. 

[0090]the silica of the example catalyst 19 -- it replaced with sol, cerium nitrate solution 
was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- 
150aluminum 2 O3/260CeC>2 / base was acquired. 

[0091]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 26> catalyst substrate and a porous carrier by La 2 0 3 , and reduced water retention 

capacity. 

[0092]the silica of the example catalyst 18 -- it replaced with sol, lanthanum nitrate solution 
was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/425La 2 0 3 - 

150aluminum 2 O 3 / base was acquired. 

[0093]The catalyst which reduced the pore volume of the <example catalyst 27> 
honeycomb base by La 2 0 3 , and reduced water retention capacity. 

[0094]the silica of the example catalyst 19 -- it replaced with sol, lanthanum nitrate solution 
was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- 
150aluminum 2 O 3 /230La 2 O 3 / base was acquired. 

[0095]The following catalyst group which reduced pore volume with the alkaline earth 
metal compound, and reduced water retention capacity was prepared. 
[0096]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 28> catalyst substrate and a porous carrier with Sr compound, and reduced water 
retention capacity. 

[0097]the silica of the example catalyst 18 ~ it replaced with sol, strontium nitrate solution 
was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/305SrO- 
150aluminum 2 O 3 / base was acquired. 

[0098]The catalyst which reduced the pore volume of the <example catalyst 29> 
honeycomb base with Sr compound, and reduced water retention capacity. 
[0099]the silica of the example catalyst 19 -- it replaced with sol, strontium nitrate solution 
was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- 
150aluminum 2 O 3 /165SrO / base was acquired. 

[0100]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 30> catalyst substrate and a porous carrier with Ba compound, and reduced water 
retention capacity. 

[0101]the silica of the example catalyst 18 -- it replaced with sol, barium acetate solution 
was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/300BaO- 
150aluminum 2 O 3 / base was acquired. 

[0102]The catalyst which reduced the pore volume of the <example catalyst 31> 
honeycomb base with Sr compound, and reduced water retention capacity. 
[0103]the silica of the example catalyst 19 -- it replaced with sol, barium acetate solution 
was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- 
150aluminum 2 O 3 /195BaO / base was acquired. 

[01 04] Although the quantity of the alkali metal compound was represented with the 
example catalyst 29-31 by the weight of the oxide, these can take other gestalten, such as 
carbonate and a nitrate, according to atmosphere. 
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[0105]The following catalyst group which reduced pore volume with the transition metal 
oxide, and reduced water retention capacity was prepared. 

[0106]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 32> catalyst substrate and a porous carrier by Fe 2 0 3/ and reduced water retention 

capacity. 

[0107]the silica of the example catalyst 18 -- it replaced with sol, the second ferrum water 
solution of nitric acid was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd- 
35Ce/330Fe 2 O3-150aluminum 2 O3 / base was acquired. 

[0108]The catalyst which reduced the pore volume of the <example catalyst 33> 
honeycomb base with the Fe 2 0 3 compound, and reduced water retention capacity. 

[0109]the silica of the example catalyst 19 -- it replaced with sol, the second ferrum water 
solution of nitric acid was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- 
150aluminum 2 O3/180Fe 2 O 3 / base was acquired. 

[0110]The both sides of the comparative example catalyst 1> catalyst substrate and the 
porous carrier adjusted the catalyst which does not carry out water retention capacity 
reduction processing in the following procedures. 

[0111]The honeycomb base made from cordierite of the same specification as the example 
catalyst 1 was coated with 150 g/L of alumina by the example catalyst 1 and the method. 
[0112]Ce, Pt, Pd, and Mg were too supported with the example catalyst 1 and the method 
to the alumina coating honeycomb base obtained by the above-mentioned operation. 
[0113]The honeycomb shape catalyst of -2.7Pt-6Pd-35Ce/150aluminum 2 O 3 was acquired 2 

Mg above. 

[0114]The following reduced catalyst group was prepared by heightening water retention 
capacity with the catalyst which uses a metal honeycomb base, and improving 
hydrophobicity by Si0 2 . 

[0115]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 34> catalyst substrate and a porous carrier. 

[0116]It replaced with the honeycomb base made from cordierite of the example catalyst 1, 
the following metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg- 
2.7Pt-6Pd-35Ce/29SiO 2 -150aluminum 2 O 3 /M base was acquired. 

[0117]The specifications of the used metal honeycomb are material ferrite series stainless 
steel, the capacity 1L, number of cells 400 cell / in 2 , 0.05 mm of cell wall thickness, and 
90% of hole density, in piles, two boards, average tabular and plate-like, are rolled 
cylindrical, and carry out low attachment, and maintain cylindrical shape. 
[0118]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 35> catalyst substrate and a porous carrier by Si0 2 . 

[0119]It replaced with the honeycomb base made from cordierite in the example catalyst 2, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 31Si0 2 /2Mg- 

2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /M base was acquired. 

The catalyst which reduced the water retention capacity of the <example catalyst 36> 
honeycomb base by Si0 2 . 

[0120]It replaced with the honeycomb base made from cordierite in the example catalyst 3, 
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the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
35Ce/(24SiO 2 -150aluminum 2 O 3 )/M base was acquired. 

[0121]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 37> catalyst substrate and a porous carrier by aluminum 2 0 3 . 

[0122]It replaced with the honeycomb base made from cordierite in the example catalyst 7, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 
31aluminum 2 O3/2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O3/M base was acquired. 

[0123]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 38> catalyst substrate and a porous carrier by Ti0 2 . 

[0124]It replaced with the honeycomb base made from cordierite in the example catalyst 

11, the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce/29TiO 2 -150aluminum 2 O 3 /M base was acquired. 

[0125]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 39> catalyst substrate and a porous carrier by Ti0 2 . 

[0126]It replaced with the honeycomb base made from cordierite in the example catalyst 

12, the metal honeycomb was used, and the honeycomb shape catalyst of the 31Ti0 2 /2Mg- 

2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /M base was acquired. 

[0127]The catalyst which reduced the water retention capacity of the <example catalyst 
40> porous carrier by Ti0 2 . 

[0128]It replaced with the honeycomb base made from cordierite in the example catalyst 
14, the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce-(29TiO 2 -150aluminum 2 O 3 )/M base was acquired. 

[0129]The catalyst which reduced the water retention capacity of the both sides of the 

<example catalyst 41 > catalyst substrate and a porous carrier by SiC. 

[0130]It replaced with the honeycomb base made from cordierite in the example catalyst 

16, the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce/(50SiC-25SiO 2 )-150aluminum 2 O 3 /M base was acquired. 

[0131]The catalyst which reduced the water retention capacity of the both sides of the 

<example catalyst 42> catalyst substrate and a porous carrier by SiC. 

[0132]It replaced with the honeycomb base made from cordierite in the example catalyst 

17, the metal honeycomb was used, and the honeycomb shape catalyst of the (50SiC- 
25SiO 2 )/2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /M base was acquired. 

[0133]The following catalyst group which reduced pore volume by Si0 2 etc. and reduced 

water retention capacity was prepared. 

[0134]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 43> catalyst substrate and a porous carrier by Si0 2 , and reduced water retention 

capacity. 

[0135]It replaced with the honeycomb base made from cordierite in the example catalyst 

18, the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce/130SiO 2 -150aluminum 2 O 3 /M base was acquired. 
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[0136]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 44> catalyst substrate and a porous carrier by Ti0 2/ and reduced water retention 

capacity. 

[0137]It replaced with the honeycomb base made from cordierite in the example catalyst 
22, the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce/250TiO2-150aluminum 2 O 3 /M base was acquired. 

[0138]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 45 > catalyst substrate and a porous carrier by Ce0 2 , and reduced water retention 

capacity. 

[0139]It replaced with the honeycomb base made from cordierite in the example catalyst 
24, the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce/270CeO 2 -150aluminum 2 O3/M base was acquired. 

[0140]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 46> catalyst substrate and a porous carrier by La 2 0 3 , and reduced water retention 

capacity. 

[0141]It replaced with the honeycomb base made from cordierite in the example catalyst 
26, the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce/195La 2 O 3 -150aluminum 2 O 3 /M base was acquired. 

[0142]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 47> catalyst substrate and a porous carrier with Sr compound, and reduced water 
retention capacity. 

[0143]It replaced with the honeycomb base made from cordierite in the example catalyst 
28, the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce/140SrO-150aluminum 2 O 3 /M base was acquired. 

[0144]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 48> catalyst substrate and a porous carrier with Ba compound, and reduced water 
retention capacity. 

[0145]It replaced with the honeycomb base made from cordierite in the example catalyst 
30, the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce/140BaO-150aluminum 2 O 3 /M base was acquired. 

[0146]The catalyst which reduced the pore volume of the both sides of the <example 
catalyst 49> catalyst substrate and a porous carrier by Fe 2 0 3 , and reduced water retention 

capacity. 

[0147]It replaced with the honeycomb base made from cordierite in the example catalyst 
32, the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce/150Fe 2 O 3 -150aluminum 2 O 3 /M base was acquired. 

[0148]The catalyst which does not do water retention capacity reduction processing in the 
both sides of the comparative example catalyst 2> catalyst substrate and a porous carrier. 
[0149]It replaced with the honeycomb base made from cordierite in the example catalyst 1, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
SSCe/lSOaluminurr^oyM base was acquired. 

[0150]The following evaluations were carried out after heat-treating a <quality 
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assessment example catalyst and a comparative example catalyst at 950 ** under the air 
atmosphere in an electric furnace for 50 hours. 

[0151]An evaluation object catalyst is placed about 800 mm directly under [ engine ] the 
gasoline-powered vehicle of the displacement 2.2L as previous announcement 
intermediation, the three way component catalyst (1.3L) as a main catalyst is put on an 
under floor, and it was made to circulate exhaust gas in order of previous announcement 
intermediation and a main catalyst. A heat conductive pair is provided immediately after 
previous announcement intermediation, and it enabled it to detect the temperature of 
previous announcement intermediation exit exhaust gas. The time from the starting [ which 
runs vehicles in the LA-4 mode which is U.S. emission-requirement running mode ] time 
from which the outlet gas temperature of previous announcement intermediation requires 
them for amounting to 300 ** on a chassis dynamometer was evaluated. 
[0152]The evaluation result of <the comparative example catalyst 1> which omits the 
reduced evaluation result of <the example catalyst l-5> and water retention capacity 
reduction processing was shown in Table 1 by heightening water retention capacity with the 
catalyst which uses the honeycomb base made from ceramics, and improving 
hydrophobicity by Si0 2 . 

[0153] 
[Table 1] 
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[0154]The evaluation result of <the example catalyst 6-10> which similarly reduced water 
retention capacity by improving hydrophobicity by aluminum 2 0 3 was shown in Table 2. 

[0155] 
[Table 2] 



file:////Gaikoku/scan/^.ffl'\<35j3Hrt!te/WA-0794US IDS/JP-A-H 10-225642.htm (17/27) [2008/01/31 14:53:18] 



JP-/VH10-225642 



□ 
33 



O LflW 



in 
CO 



IX) 
CO 



CO 



CO 



CO 



CP 



IT) 
r— « 

I 

TO 

o 

CM 

<* 
CO 

10 

CO 
I 

"O 
Q_ 
CO 

I 



4S 

\ 

n 
o 

<t 
o 
in 



co 
I 



CO 

I 



I 

cn 



£3 



n 



x 

a 
o 

c* 

*X 
in 

<3 

m 
CO 

I 

£ 

CD 
I 



O 

est 



o 
in 



o 
cv 



in 
co 



2 

CO 
I 



I 



CO 
in 

\ 

O 

CM 



in 
i— • 

I 

try 
CO 
cv 

T 

8 

in 
co 

I 

TJ 
Q_ 
ID 

I 



C«4 
\ 



□ 



35 St! 
3? 



Bt! St 



+ 

SI 
SK 

+ 



A 

CO 

3J 



v 



3! 

v 



A 

m 

33 

v 



+ 



cv 



A 

O) 

33 

m 

V 



fin 

US 



CO 

o 

CV 



33 

M 

v 



file:////Gaikoku/scan/ttffl^CD&tt%/WA-0794US IDS/JP-A-H10-225642.htm (18/27) [2008/01/31 14:53:18] 



JP-A-H 10-225642 



[0156]The evaluation result of <the example catalyst 11-15> which similarly reduced water 
retention capacity by improving hydrophobicity by Ti0 2 was shown in Table 3. 

[0157] 
[Table 3] 
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[0158]The evaluation result of <the example catalyst 16-17> which similarly reduced water 

retention capacity by improving hydrophobicity by SiC was shown in Table 4. 

[0159] 

[Table 4^ ^ 
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[0160]The evaluation result of <the example catalyst 18-23> which similarly reduced water 
retention capacity by reducing pore volume by Si0 2 and aluminum 2 0 3 and Ti0 2 was shown 

in Table 5. 
[0161] 
[Table 5] 
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[0162]Similarly, By reducing pore volume with the <example catalyst 24-27> and alkaline- 
earth metals which reduced water retention capacity by reducing pore volume with a rare 
earth metal. The evaluation result of the <example catalyst 32-33> reduced by reducing 
pore volume with the reduced <example catalyst 28-31> and transition metal oxide was 
shown in Table 6. 
[0163] 
[Table 6] 
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[0164]With the catalyst which uses a metal honeycomb base. By improving hydrophobicity 
by the evaluation result of <the example catalyst 34-36> and aluminum 2 0 3 which reduced 

water retention capacity by improving hydrophobicity by Si0 2 . By improving hydrophobicity 

by the reduced evaluation result and Ti0 2 of <the example catalyst 37>. The evaluation 

result of <the comparative example catalyst 2> which omits the <example catalyst 41-42> 
and water retention capacity reduction processing which were reduced by improving 
hydrophobicity by the reduced evaluation result and SiC of <the example catalyst 38-40> 
was shown in Table 7. 
[0165] 
[Table 7] 
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[0166]The evaluation result of <the example catalyst 43-49> which similarly reduced water 
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retention capacity by reducing pore volume with various metallic oxides was shown in Table 
8. 

[0167] 
[Table 8] 
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[0168] 

[Effect of the Invention]According to the method of this invention, the quantity of heat 
which the amount of water maintenance of an exhaust gas cleaning catalyst reduces, and 
temperature up takes decreases greatly. As a result, it is at the internal-combustion engine 
starting time, time to be able to carry out temperature up of the exhaust gas cleaning 
catalyst quickly, and for a catalyst function is rash, and exhaust gas can be purified 
effectively. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]T he explanatory view showing the layout of the catalyst in the car of one 
example of this invention. 

[Drawing 21T he explanatory view showing the layout of the catalyst in the car of the second 
example of this invention. 

fPrawing 31T he explanatory view showing the layout of the catalyst in the car of the third 

example of this invention. 
[Description of Notations] 

1 [ — A main catalyst, 5 / -- Before-previous announcement intermediation, 6 / ~ Air supply 
means. ] -- An engine, 2 -- An exhaust gas channel, 3 -- Previous announcement 
intermediation, 4 
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original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



rDrawinq 11 

a 1 




rDrawinq 21 

m 2 
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* 5 * V;U 5 2 0 (ffi D a a«))«rffiffl L r. 2Mg-2.7 
Pt-ePd-SbCe/SSAliO.-lSOAl, 

o , /w*a>n - u ^mm^ntc. 
[0046] <$mmnmi >mtm#*s jzv&ws.m 
&<DWj<D*m$mj}ZA i , o 3 -ci&mutcmm. 
[0047] mmmf&m 2 iaa » s u 0 ±> vomcr*> <o 

T)\<=.i-V>l$:W8 OX 55A l 1 O i /2Mg-2.7P 
t-6Pd-35Ce-l 5 0 A 1 , O, /Sf*©^>- 

[0048] <XiS6ajfl4«S8 >^~# AS»©*ffif#t6 
#£A 1 ,0,^(5* L WW*. 

[0049] mmmmm3 tcfett&s/ >j 

7*S:fvOU;&ffiJSL"t2 Ms - 2 .7 P t -6Pd- 
35Ce-150Al I O 3 /2 9A 1 ,0,/S(*©^- 

[0050] <mmwim9>&iwiiw.w<D*mftm?) 
[0051] mmum* tc*j^5-> <) t> vMcRt>K> 

7Jl';tV r J^ffiflT2Mg-2.7Pt -6Pd- 
35Ce - (24Al i O 3 -150Al,O J ) /Si*© 

[0052] <mtmmim 1 o >MttKst*4i £ac»?iK 

[005 3] Hj56PIS4^5 ccteWS^ >; * vOl/Jctt^O 
TJlsS.i-VJl$:&mLX2Mg - 2 .7Pt-6Pd- 
35Ce-(24Al,O ) -150A 1,0 3 )/5 3A1, 

[00 54] £ttfflft*J8 1 -5 CC*JW***tt*W8E>T: 
*«^**ffiil^Stm4 0"C©S i O, CCftfcOT 

iO, *ttra0fcTE©«W#*MR0fc. 

[005 5] < WSPiJfli^ 1 1 >tt«»**»J:O t i*?lJt 
ffi<*©«W©*fWffi&2>£T i O, -cmtLtcf&m. 

[0056] fmmf&m 1 » *> -> * >/*{c o 

5^5?^r V* (H^jSSiK)3 0 w t % : GBMm 
($*) S^*-7V*TST-0 14#*l/TlUt5#ai 
&*S9SE) tttffll/tlWlL. 2M«-2.7Pt-6 
Pd-35Ce/53TiO,-150A 1 ,0,/H* 
©^#Attt*B&fef#/c. 

[005 7] <*56«I4I® 1 2 >fcB&£f**JJ:U^?LS 

[005 8] mmmmm 2 tc*j w s >; * vwccrcto 0 
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^2^7vOU*G&fit,-C5 5TlO,/2Mtr-2 .7P 
t -6Pd-35Ce- 1 50 A 1 3 0 3 /Sf*©;^ 

[0059] <S^JSe^fl*fi« 1 3 >^-#ASf*©*«f3 
flg#£T i O, Vl&tiiLtcfm. 

[0060] $mmtm 3 «c*j » z ^ # •/ 0 

^£iTvOU£< 5 £/BL.-C2Mg - 2.7Pt-6Pd- 
35Ce-150Al 2 0 3 /2 9 T i 0,/Sf*©^- 

10 [0 06 1] <3WfiWftl!«l 1 4 >*?LKfI»©7k«^#g 
i O, ^{S&O/d&ftS. 
[0 06 2] JISS^IM&U ic*$ W l>i/V±) VMC ftt> K> 
^#-TvOU£fi&Bl/-C2Mg - 2 .7Pt-6Pd- 
35Ce - (24TiO ! -150Al,O 1 ) /»#© 

[0 06 3] <XtfefffMtt 1 5 >tm&#*s£v&iim 

ffi#©jR*©7k{sf#te**T i o, xm&Ltcnm. 
[0 064] mmmmm 5 «c*j » & * v;wc f^t> 0 

^£-7V*&<3Ml.T2Mg-2.7Pt - 6Pd- 
20 3 5Ce-(24TiO,-150Al,O ) )/53Ti 

[0065] mmmmm 1 -2 K*jwss7k«*iSE»r 
*^fii^4ffi«rs*t*4ii/-r©s i o, wto»)s 

i c ^ffiffl Lfcmommm^mmvtc 

[0066] <mmmmm 1 6 >fmm&$s zu&im 
^©^©★fiytt^* s i crffi-«L,/dS4jg. 

[0067] sufcwfctj® 1 Kfcwii' *> V)i>icRt> *) 

is <) 27VOKCS i C«»**»»3*fc« ( S i C 2 
0wt%, S i O, 1 Ow t%) ^rtftfflUr, 2Mg 
30 -2.7Pt-6Pd-35Ce/(50SiC-25 

sio,) - i 5 oa i,o 3 /m&<D^~t>AVitem* 
[0068] <m&mmm 1 1 >fmm*is£v&nw 
[0 069] mmmmm 2 tc*5 w vouctt*> 0 

S i CSS«&^^>tS!3-l±fc?K(SiC2 Ow t %, SiO 
, 10wt%) «ffllT, (50SiC-25Si 
0,)/2Mg-2.7Pt -6Pd-35Ce-15 

oai, o 3 /g<*©^-*7 Avttmzmc 
40 [0070] sio, mic «fc 0 ^L^a^^DTke^fti 

^^ffiiS OfcTIB©M^Sf *IS3ia L fc. 

[0071] <iusi«wfls 1 8 >nmm^isj:^nm 

[0 07 2 ] zmmmmi tmumx. tjhi-vt 

o*is^M«eii ira^j**j«fciy*«4rs i o t 
50 >)jj*/)ucmmLfc'&&.m. 3 6(c6 0 0 -ct? 1 hmis. 



9 

lxs i o, zmuaLtc. LxkomtzmQ&Ls i o 

, £2 9 0 g/L-^-*7A?£Jjni,/c„ 7^*7AS,*K: 
iteSSWIl tffllj&VC e. Pt. Pd*JcfcO'Mg£tIJ$ 
b/c. 

[0 07 3] JiLk"C2Mg -2 .7Pt-6Pd-35 
Ce/2 9 0 SiO, - 1 5 0 A1, 0 3 /S{*©^-*7 A 

[0074] <§gJ6CWl!l!8iS 1 9 >a^*AI(*©*S(# 

#62) £S iO, -c&mLtcMm. 
[0075] mmm3 ip*i*jj:Wf4T/^*Ai 
mcs i o, ^isflnu/c. rut>^, ;N-*7Agf*£f 

II #vOWC j3«L/cf£fSti. I&UT6 0 0 'Cr 1 hi&ffi, 

Ltsio, zmnautc ^(om^woiELs i o 

,£160 g/LMaifcM!«l(*^f#fc. 
[0 07 6] »ttCC^JS«ail ipJ^-CTJl-S^^a- 
f--f>y*m\ 7A5t$15 0g/L3-f-y>i' 

m®<Djf&-CCe, Pt. Pdfc£t>*Mg£JIJ$07c. 
[0 07 7 ] -il©&mc i 0 2 Mg - 2 . 7 P t -6 
Pd-35Ce-150Al,Oj/160SiO, /S 

[0078] <^*fe«M^2 o >mmm#i>s £V&?im 

[0 07 9 ] 1 8 (Dis >J iJ V)\><,Cf*,*.T)l> S 

j-V^Zmmb. 2Mg- 2 .7 Pt-6P d -3 5C e 
/4 80Al,O ) -150Al 1 Oj/SttC^^AtK 

[0080] <mmmnm2 1 >^#AS{*©»ug? 
w*a i l o s ^mc*m$mts*mL-tc®.m. 
[oo8i] mxmtim 1 9 ©-> y * 7;KcKt7^ 2 

^vOl'trffifflU 2Ms-2.7Pt-6Pd-35Ce 

- 1 5 0 A 1 , 0 3 /2 60AI, O./gflWN-^AtK 

[0082] <mmmm&2 2 >Mmm&is zv&rs 
[0083] mMmf&mi svisvuvfrtcvt.*.**- 

7vOI/£figflJU 2Mg- 2 .7 Pt- 6 Pd - 3 5C e 
/5 5 0TiO, -150A1, 0 3 /S{*©-"~;dAtK 

[oo84] <mmm%im 2 3 >^-#Agi*©iNB?ug 
[0 08 5 ] HMWMlSi 9©t";*r./;u{ctt;t^£^ 

r'/WSfflU 2Mg-2.7Pt-6Pd-3 5Ce 

- 1 5 0 A 1 , 0,/3 OOTiOi /m»<D^-*JAtR 

[0086] ^±m&m.mtmt l c£*)M}v&m*mc*. 
[oo87] <mmm%m24 >®mm&*s£v%>im 
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fi{*©5K7^©iM?ug«£c e o, -emc*<&mmt)*te. 
[0088] mmmnm 1 8 ©*> y * vouKfU-isK-fe 

y-?A7k?3?K*<i?fflU 2Mg-2.7Pt -6Pd- 
35Ce/475CeO, - 1 5 0 A 1 , 0 3 /g<*©^ 

[0089] <mmmmm2 5 >^-# Ag&©iiffl?ug 

S^CeO, ?ffiC*m!fmt)Z&.LtcteM. 

[0090] mmmnm 1 9 ©-> y # vou(ctt;U8g*-fe 

10 y -i? A^ifgi^&fieffl U 2Mg-2.7Pt.-6Pd- 
35Ce-150AI,O,/2 6 0CeO, /»&<D^ 

[oo9i] <9mmmt2 6 >jwss#*jj:y : £?ift 
[0092] mummm 1 8 ©-> y t> vMc^mm^ 

>5>*mm.Z<£mb. 2Mg-2.7Pt -6Pd- 
35Ce/425La,O,-150A 1 ,0,/gtt©^ 

-jjAwmmzwc. 
20 [oo93] <9mmm&2 1 >^~#Ag&©*ffl?Dgr 

[0094] mamnm 1 9 ©-> y * vjkc^x^^ 

> ^ fi^fflL. 2Mg-2.7Pt -6Pd- 
35Ce-150A 1 , 0 3 /2 3 0 L a, 0 3 /S#©/n 
-*AttS4Jg£tffc. 

[009 5] r JU* y±Xi#®{t^«:J: >3*ffl?Ligfi£ 
m D 7j<ffif#fig^ TcTf 2© ja4ftgP*ISM L tc. 

[0096] <mmmm^2 8 >fmmwisjp.umim. 

ffl<*©)K^©ffl?L^S?rS Ht^lTC^D*^^* 
30 tS&L/cMSS. 

[009 7] m&MMM l 8 ©f y * V;wctt;Ug&* 
hn>^?A*»ffi£<5ygU 2Mg-2.7Pt -6 
Pd-35Ce/3 05SrO-150A 1 3 0 3 /Sffc 

[0098] <tmmm&2 9 >^-#Ag&©*ffl?ug 
[0099] mmmMm 1 9 ©-> y * '/^fcnxfix 

hP>^A*^&£{jfcF8U 2Mg-2.7Pt -6 
Pd-35Ce-150A 1 ,0 3 /l 6 5 S r O/Sf* 

40 ©^-#At#&8hH#7C„ 

[oioo] <$mmm&3 o >84*«s**jj:^?ls 
[oioi] nsfei?!)MiC8 1 sc^y^voucft^gg/-? 

y^A*ig?tS£<j£fflU 2Mg -2.7P t -6 Pd -3 
5Ce/3 00BaO-150A 1 , 0,/Sffc©^* 
AttM&SriWc,, 

[0102] <HJ61?!lMiei3 1 >^z.x&m&<DMJV& 

so [0103] mmmmm 1 9 <d~> y * */;u«:«it . eta 
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^•'J A U 2Mg-2.7Pt -6Pd 

-35Ce-150Al, O,/ 1 9 5 B a O/Sf*©^ 
-#Al*ft*jSI*fii/c. 

[0104] ftfc, mmfflMM2 9-317, T^U <) 

coio5] ja^#s^t^tcj; >owjv8mzmc*m 
[0106] <mmmmm3 2 >mm&*s£vz>Rm 10 

[0107] nmmp&mi Q<Dfv±iv>v< l cR%.m$.m 
-&7mmzmmL> 2Mg-2.7Pt-6Pd-35 

Ce/3 3 0 F e.O, - 1 5 OA 1 , 
[0108] <m^mnm3 3 >n^*Al«:Oi?L?f 

[oio9] mmmmm 1 9 <?» >; t> v^i^R^mmm 

-&7mW.*:&mL. 2M&-2.7P t -6 Pd - 3 5 20 
Ce-150Al 2 O,/180F e, 0,/Sf*©^-*/ 

[0110] <i.b&mm& 1 >ft&&g{*fc.J:0^?Lft}l 

[oiii] mmmmi tmcfruoi^-'r-i *.=>a 

1 5 0 s/L3-f< >ifl>tc. 

[0 1 1 2 ] ilB^^-C^cTJU 4 Is 9>^~ 

ijAmmcwfommmfmi tm^m-cc e. pt, 30 

PdWVMg^fitSOfc. 

[0 1 1 3 ] «±t2Mg -2 .7 P t -6Pd-35 
Ce/1 5 OA l,03©A^*Attt!4i?:f#fc. 
[0 114] £JlS^-#AS<*£ftfflO?c^-t\ * 

[01 15] <m&m*m3 4>nmm**sj;u : & : fin 
[01 16] mmemmi (o=>-r-i h$^-# 

ASfWtftjlTfSCDX £;l/;N-:*7A£{sgfflU 2Mg- 40 
2.7Pt-6Pd-3 5Ce/2 9SiO,-15 0Al 
, O 3 /MSflKD^ *7 AtftSi&SrfWc. 

[0117] &mLtcs<$)i>"~t>A<Dttmte. tm? 

*7n^7->UX, gflL, tJl/S!4 0 0tV 
in' , -fe-iUMJlO .0 5imi , P9?L^9 0%-C, &®tK£ 
¥«tK©2ft©^£fitaTR(3Wcg£. P^W(>t 

[01 18] <5liSCTSKS3 5 >MMmWtsJ:V&ftn 

m&<D%Ry}<D7k$mm?J : $:s i o, -ei&mLtcMM. 
[o 1 1 9 ] mmvmi& 2{c*sw33-7 r ^ hm so 
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A^^AlltK^, ^*Jl/^~*7A£{£fflU 31S 
iO ! /2Mg-2.7Pt-6Pd-35Ce-l 50A1 

<mmm&3 6>^-#Ag#©*6s}m>3£s i o 

[0120] ^SSW^SiCfct-t^n-^^ hi? 
;>^*Al(ttC^^^;^-*A^ffll, 2Mg- 
2.7Pt-6Pd-3 5Ce/(2 4 SiO, - 1 5 0 Al, 

[0121] <!9fe0«NM3 7 >84SSIS<*:fo«fcCWlf? 

e<*(D5R*©7K«}#^ ; feA i ,o,-ctmLfzi&m. 

[0122] 3Wtffl*MSI7«:*jW4=i-f r ^ KS? 
<M-#Ag#«ctt*>*;U^-#A£{£fflU 3 1 A 1 
,0,/2Mg-2 .7Pt-6Pd-35Ce-l 50A1 

coi23] ommms 8 >®mm#*s£v&iiw 
m#<nmijo*.mifmt)Z'T i o, -ambtcmm. 

[0 124] m&fflMMl lKteW*3-f<x7-f K 
S^i^AiftK^il^^A^iAASitit, 2Mb 
-2.7Pt-6Pd- 35Ce/29TiO,- 1 5 0A1 
, O , /MlftOA^ * AtKfi4jg£f#/c. 

[0125] <mmmm&3 9 >&ai&af**j &u&iim 

[0 126] HiWl 2lC*sW-2»=>-7W **-f h 
I^~#A^CCtt*>#;U^-#A£<£/BU 3 IT 

i 0,/2Mg- 2 .7 Pt-6 Pd-3 5Ce- 1 50A1 
,0 3 /MS^©^-*At«JfeMS^f#/c o 

[0127] <mmmmm4 o >^?i?«i#©*^fte 
[0128] mnmmmi 4Kfc»i>3-f^7-/ h 

Si^-*ASft{C^^i»;^r.^A^^b. 2Mq 
-2 .7Pt-6Pd-35Ce-(29TiO,- 1 5 0A1 

[0129] <mmmmm4 1 >mmm^a &u&iin 
[0130] mmmmmi Qids^h^-f ■< ^.^^ h 

ig^-^A^CCf^^^^^A^ftfllU 2 Ms 
-2.7Pt-6Pd-35 Ce/(5 0 SiC - 2 5 Si 
O,)- 1 5 OA 1 ,0,/Mm*<D^-*)A.Vlfm$:& 
fc. 

[0131] <HJfe0flfW&4 2 >l!BS!S<**J <fcU^?lft 

[0132] m&mmti Tw^n-f^?^ h 

S(Ai*AS(*tC^>i';W>-*A4ffiMl / , (5 0 
SiC-25S iO,)/2Mg-2.7Pt-6Pd- 
35Ce-150A 1 , 0 Atttsm* 
f#7c„ 

[0133] SiO, «K£9tn?L&flt«*t;*ffi&tt 
L /cTia^M^af «HH L ft. 

[0134] <mmmm&4 3 >mmm*te&u&i\M 
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[0135] mmmmmi sdosn^a-r-i h 

W^-fcASWCttAy* ^Mr.^A4Iffll, 2Mg 
-2.7Pt-6Pd-35Ce/l 30S iO,-l 5 
OA 1 .O./M^UD^-rtAtKftMKfcff/c. 
[0136] <l©66fin)fffiS4 4 >ftH8Stt4sJ:0'&?LK 

^©^©wl^^t i o, vmc*mtmto*Ui 

tttsfcMJi. 

[0 1 3 7 ] ^JfiMMKSt 2 2lCist,'tZ>3-7 : - 1 h 10 

«^-*A«*«:Rit>*iU^i*A«:«fflU. 2Mg 
-2.7Pt -6Pd-35Ce/2 50TiO, -1 
5 OA 1 ,0,/MS{tO"-=.*Affi*tt*flM:. 

[0138] <90fcffMU!ft4 5 >tt8IS#:te«fctf£?lH 
ffl{*©jR*©ffl7UaW*CeO, -Cj«G*figf#fi6^4iB 
IKl/fcttJi. 

[0139] HJfiWftBa2 4(CteW.53-7 r -< *5-f h 
ia^^^ASfttCR^L^^JU^-^ASrffifflO^ 2Mg 
-2.7Pt -6Pd-35Ce/2 70CeO, -1 

5oa i t o,/wim$<Dnz.iji>wmm*i*it. 20 
[0140] <mmmmm4 6 >ttggsft4sj:cF??Lii 

il//cMi. 

[0 1 4 1 ] SIIS0M4&2 eteimSa-T^ i- 
S^-^ASi*CcRA^ S^uAASfffll, 2Mg 
-2.7Pt -6Pd-35Ce/195La,0,-l 
5 0 A 1 , O,/M»*<0^i.* A«ftMS*»fc. 

[0142] < SIMMS**® 4 7 >fl«SS»*iio-^?Lm 

ffiSOfcftMi. 30 
[0143] 35iS^IMj«2 SiCfcWSa-f^ h 
3S/>^*AS«:{cf^iL^i»;U^-*Ai&fiefflL. 2Mg 
-2.7Pt - 6 P d - 3 5C e/1 4 0 S r O- 1 5 
OA 1 ! 0 1 /M»ft©^^^A«ftt^ ; &f#/c. 
[0144] <«fet?!lfit^4 8 >mtLm*ieJ:V&?im 
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[0145] XHMMMI3 0W53-f< 17^ h 
§g^#A^*fctt;t^£^-#A&&fflU 2Mg 
-2.7Pt -6Pd-3 5Ce/l 40BaO- 1 5 
OA 1 ,0 3 /MS<*©v^#AtttWS$£f#/c. 

[0146] <^)ifiW8«!S4 9 >mm&&$s jiv&jim 
tmvmxomvmi* f e , o 3 -cm o^^mtt^ 

[0147] 2Znmi&t&3 2W53-f^7-f h 
S^-tfA^CCtt^^l^-tfAfc&fflU 2Mg 
-2.7Pt - 6 Pd -3 5C e/1 5 0 F e.O,- 1 
5 0 A 1 , 0 3 /M»#©^~# Atttttt*f»fc. 

[0148] <Jtf^»4i®2 >m^s(**j £v&nmm 

[0149] ^MWlKfeWS^-f^ «7^i! 
;Ni*Al»:(C^^ ^JU^-^A^risSfflL/. 2Mg- 
2.7Pt -6Pd-35Ce/150Al,O,/Ml 
#©;N-#Atm$£f#/t. 

[0150] <ttfi6ifffi>jQfi^«J8*J«fc!ytJ:t®fi«IS«« 
*H^tp©^M#H«T 9 5 0 XTC 5 0 BftRMMBlI O 
fc««T©W»*** LA:. 

[0151] WmS.2 .2 L ©#V'J >*©i>y>i£ 
Tift 8 0 0mtcWmtt&temzmW8ttLXM&. RTF 

ic^mmtLxa)=7cMmci .3D *a#. 

ffl©gfm*13HJj£*T*- FT44LA- 4*- KT*ff 

taabm* 6 ©i»*ih* w a c fc. 

[0 1 5 2 ] t?5 ? *«/Ni*AS#*ttfflOfcJ!i« 
"C. *«»IB**S i O, "C»*tt**«>SC £«:*») 
ffi$U/c<*56#>lft4i» 1 - 5 ><DWffi!&mte£V7i<.&m 

[0153] 

[»1 ] 
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